The systematic review on immobilization of different luminous organisms and their bioluminescent enzymatic reactions is presented. The main sections are focused on the methods of immobilization of bacterial and firefly luciferases on sepharose 4B, agarose, nylon, collagen films, modified glass beads, polyacrilic acid, albumin gel and others. The chemical methods of immobilization give better yields of active immobilized luciferases than the physical ones, and agarose, collagen, epoxy methacrylate and nylon have proved to be the most effective of the different solid supports which have been investigated. The applications of immobilized bioluminescent systems as the chemicals for bioluminescent analysis and as the models for in vitro and in vivo bioluminescent processes are discussed. Results of studies of the basic properties of the different immobilized luminescent enzyme systems and their analytical applications are described. The stability, sensitivity, precision, and the effects of interfering substances and the microenvironment of the immobilized enzymes have been examined. The use of immobilized enzymes for analytical purposes adds advantages to bioluminescent assays. They are greater stability of the immobilized enzymes over the soluble forms; increased sensitivity of detection relative to the soluble forms, and reusability of the immobilized enzymes. It is likely that future developments of bioluminescent assays will be with immobilized enzymes using an automated instrument. The continuous-flow system adopted is simple, it requires only minor modifications of a commercial detector, and allows the analysis of about 20-30 samples per hour. The analytical performances can be further improved by the use of multichannel systems. This review shows a great possibility of application of immobilized bioluminescent systems as biosensors and for different researches in the fields of biology, molecular biology, enzymology, biotechnology and others due to peculiarities of bioluminescent systems.
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